Across the United States, local governments and states have adopted measures to restrict shale development that uses high-volume hydraulic fracturing and horizontal drilling (collectively, fracking) within their borders, hindering a national energy policy that relies on continued access to natural gas trapped within shale formations. This Article takes an empirical look at what might motivate these local antifracking measures by analyzing the behavior of New York towns from 2010 through the end of 2013. Before New York's highest court recognized a town's authority to ban fracking and before the state officially banned fracking, more than a hundred shale-rich New York towns adopted bans or moratoria on fracking. The results show that towns most likely to adopt bans were those with residents that were more vulnerable to potential water contamination and those with little history of prior oil-and-gas development. Moratoria adoption, in contrast, was largely associated with residents' environmental preferences. The results suggest that, at least when deciding to ban fracking, towns weigh the local costs and benefits of the practice, relying on their knowledge of local conditions and vulnerabilities. The results, then, lay the groundwork for state and federal efforts to reduce local opposition by facilitating responsible shale development, with provisions for taking into account local knowledge and incentives for optimal activity levels, acceptable risk-taking, and comprehensive remediation.
Across the United States, local governments and states have adopted measures to restrict shale development that uses high-volume hydraulic fracturing and horizontal drilling (collectively, fracking) within their borders, hindering a national energy policy that relies on continued access to natural gas trapped within shale formations. This Article takes an empirical look at what might motivate these local antifracking measures by analyzing the behavior of New York towns from 2010 through the end of 2013. Before New York's highest court recognized a town's authority to ban fracking and before the state officially banned fracking, more than a hundred shale-rich New York towns adopted bans or moratoria on fracking. The results show that towns most likely to adopt bans were those with residents that were more vulnerable to potential water contamination and those with little history of prior oil-and-gas development. Moratoria adoption, in contrast, was largely associated with residents' environmental preferences. The results suggest that, at least when deciding to ban fracking, towns weigh the local costs and benefits of the practice, relying on their knowledge of local conditions and vulnerabilities. The results, then, lay the groundwork for state and federal efforts to reduce local opposition by facilitating responsible shale development, with provisions for taking into account local knowledge and incentives for optimal activity levels, acceptable risk-taking, and comprehensive remediation. 
I. INTRODUCTION
On August 3, 2011, the town of Dryden, a small farming town located in upstate New York atop the gas-rich Marcellus Shale, banned oil-and-gas activities commonly associated with high-volume hydraulic fracturing and horizontal drilling (collectively, fracking) within its borders.
1 For several years, oil-and-gas representatives (so-called landmen) had approached residents about leasing their mineral rights to the industry.
2 Even after New York adopted a moratorium on fracking in 2008, town residents continued to worry about the oil-and-gas industry's plans for their town and formed a group called the Dryden Resource Awareness Coalition. 3 In 2010, the Coalition began collecting petition signatures from their fellow residents to ask the town board to restrict gas drilling, ultimately collecting "enough signatures to win an election" and forcing the board to pay attention. 4 After holding several public hearings and reviewing scientific studies, Dryden's (bipartisan) town board unanimously voted to amend its local zoning ordinance to clarify that all oil-and-gas development activities were "prohibited uses" of land within the town. 5 And within six weeks, the Anschutz Exploration Corporation, which had obtained several leases in
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ENVIRONMENTAL LAW [Vol. 48:761 focusing on sound water management. 15 In other words, the agency assumed that banning behavior was motivated by the perceived net environmental costs of shale development to jurisdictions. 16 The IEA's assumption is not unreasonable. Although shale development provides national and local benefits, it comes with potential costs-and these costs are mostly felt at the local level. The extensive drilling associated with shale development generates negative externalities that can range in severity from increased traffic and noise to potential drinking water contamination and other environmental damage. 17 In fact, industry experts and regulators identify risks to water from spills of fracking fluid or wastewater as the most concerning fracking risks.
18 Scholars such as David Spence have persuasively argued that the mismatch between the largely dispersed benefits and the largely localized costs might be driving local banning behavior. 19 If so, then bans might be adopted in those areas where the net local costs of fracking are largest. If so, then efforts to reduce the environmental costs of fracking-such as adopting the IEA's Golden Rulesshould reduce net costs faced by local jurisdictions and reduce the likelihood of adopting fracking bans.
But this is not the only explanation for widespread banning behavior. Some have speculated that powerful and organized environmental interests are responsible for the bans. 20 National environmental groups like the Sierra Club and the National Resources Defense Council have supported local opposition movements. 21 The Community Environmental Legal Defense Fund, in particular, has been involved with movements in Ohio, Pennsylvania, New York, Maryland, and New Mexico. 22 Others view local fracking bans as just another instance of "Not In My Backyard" (NIMBY) behavior, or community resistance to unwanted development projects.
23
Such NIMBY-based resistance reveals itself in diverse contexts, opposing projects ranging from low-income housing projects to wind farms, and 15 Id. at 10, 17, 108. 16 Id. at 60. 17 Part II, infra, provides a more detailed overview of some of these risks. 18 See ALAN KRUPNICK ET AL., PATHWAYS TO DIALOGUE: WHAT THE EXPERTS SAY ABOUT THE ENVIRONMENTAL RISKS OF SHALE GAS DEVELOPMENT 36-37 (2013) , https://perma.cc/AZ5K-P8V5. 19 See David B. Spence, The Political Economy of Local Vetoes, 93 TEX. L. REV. 351, 355-58, 376-79 (2014) [hereinafter Spence, Local Vetoes]; see also David B. Spence, Backyard Politics, National Policies: Understanding the Opportunity Costs of National Fracking Bans, 30 YALE J. REG. 30, 31 (2013) 
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NO FRACKING WAY 765 fracking may be no different. 24 While these alternative explanations may have roots in environmental concerns, they are neither tied to nor predicted by community-specific and fact-based environmental vulnerabilities. 25 Reducing underlying risks might do nothing to alter underlying environmental preferences, ties to environmental groups, or resistance to development. If the bans are not linked to actual risks and vulnerabilities, then operators' willingness to reduce these risks (whether voluntarily or by complying with regulations) will not stem banning behavior. If public support is desired, then alternative strategies might be more effective.
IEA did not provide evidence to support its assumption that governments and their citizens are motivated by the underlying risks of fracking. 26 In fact, no scholars have empirically analyzed whether such a link exists. 27 One existing empirical study found support for the idea that net costs of fracking matter to local jurisdictions, but it focused on whether jurisdictions receive some offsetting revenue from fracking and not whether jurisdictions were particularly vulnerable to risks. 28 The study also did not explain why, subject to the same revenue-sharing rules such as within New York, some local jurisdictions adopt bans while others do not.
29
This Article fills this gap by empirically examining whether the adoption of local restrictions on fracking is predicted by the relative exposure of local governments to the costs and benefits of fracking, including exposure to relevant risks. If there is evidence that jurisdictions base their decisions to adopt such restrictions on their exposure to fracking risks, in particular, then there is at least the potential for targeted regulations to reduce such opposition.
For this study, I examine towns in New York that chose to prohibit fracking either permanently (via a ban) or for a specified term (via a moratorium) (collectively, "anti-fracking measures") from 2010 through the 24 towns, that did not draw additional revenue from fracking were more likely to impose fracking bans). 29 In particular, the analysis does not explain why, within New York and subject to the same tax and revenue policies, some towns chose to ban fracking and some towns did not. In fact, the results appear to be driven by the prevalence of bans by towns in New York, which had no revenue-sharing rules in place at the time. See id. 32 Thus, towns in the study period adopted an anti-fracking measure when fracking was a realistic threat to the town and, by doing so, risked costly litigation regarding their authority to adopt such a measure.
Part II briefly outlines the costs and benefits of fracking, and Part III presents one possible mechanism for how such costs and benefits might translate into banning behavior. Part IV describes the context behind the behavior of New York towns during the study period. Specifically, during the study period towns faced significant interest from the oil-and-gas industry, uncertainty about the final form of state regulation, and uncertainty about the legality of their options. Part V describes the various sources of townlevel and county-level data that are used in this study and introduces the empirical specification.
Part VI presents the results. Overall, I find evidence that concerns about water risks to people and livestock played a role in the decision to adopt a ban. Towns with a higher reliance on private water wells and those with higher livestock water use were associated with a higher probability of adopting a ban. Demographic characteristics, environmental preferences, and political interests also predicted whether a town adopted a ban. Moratoria adoption, on the other hand, was different. The largest driver of moratoria adoption was the county recycling rate, possibly indicating that moratoria were symbolic gestures driven by environmental preferences. Finally, oil-and-gas industry presence and previous experience with drilling tended to decrease the probability that a town adopted any anti-fracking measure, consistent with either a cost-benefit or an interest-group story.
II. LOCAL COSTS AND BENEFITS OF FRACKING
The shale revolution has exposed many local jurisdictions to extensive drilling.
33
The widespread development has highlighted outstanding uncertainty about its environmental, health, and safety impacts-most prominently, its water-contamination risks-and about the ability of current institutions to deal with these impacts. 34 This Part outlines some of these costs and benefits that might inform such perceptions. 
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A. Costs
As an initial matter, local communities are likely to care about the undesirable day-to-day realities of introducing shale development to their area, especially if their communities have been relatively free from other industrial development.
36 A typical Marcellus well pad spans about five acres and includes multiple horizontal wells, industrial drilling equipment such as compressors and generators, and on-site water, fluid, and wastewater storage facilities. 37 Active production is noisy and disruptive; each day, multiple trucks transport thousands of gallons of water, sand, and chemicals to the fracking site, putting a heavy toll on local roads and other infrastructure and transforming a quiet rural community into an industrial hub. 38 The extensive production may have effects on recreation, tourism, and property values.
In addition, the unprecedented scale of shale development exposes more areas to ordinary perils associated with drilling activities, including air pollution, drilling and road accidents, fluid spills, and well blowouts, the cumulative effects of which could be significant. 39 Fracking also presents its own set of possible risks, such as groundwater and surface water contamination from fracking fluid or wastewater, 40 water-supply shortages due to fracking's sizeable water requirements, 41 and earthquakes induced through the injection of fracking wastewaters into disposal wells. 39 Spence, Responsible Shale Gas Production, supra note 38, at 141-42. 40 One study of Pennsylvania, where shale gas development is prevalent, estimated that an additional well pad drilled within 1 km of a groundwater intake area for a community water system increased shale gas-related contaminants by, on average, 1.5 to 2.7%. Elaine Hill & Lala Ma, Shale Gas Development and Drinking Water Quality, 107 AM. ECON. REV. 522, 522 (2017) . 41 See Yusuke Kuwayama et al., Water Quality and Quantity Impacts of Hydraulic Fracturing, 2 CURRENT SUSTAINABLE/RENEWABLE ENERGY REP. 17, 19 (2015) . 42 The risk of earthquakes from the disposal of fracking waste waters has been welldocumented. See Induced Earthquakes, U.S. GEOLOGICAL SURV., https://perma.cc/9XWU-7EZX (last visited Nov. 25, 2018 research has not convincingly isolated a causal connection between specific fracking-related pathways and some of these adverse events. And, in any event, the total expected damages would depend on the number of wells drilled, on the location of the wells, and on the practices employed by operators-as well as on regulatory enforcement within each state. As a result, there is significant uncertainty surrounding the expected overall costs of shale development. The most publicized risk is drinking-water contamination by fracking fluid or wastewater, most likely to occur through surface spills from drilling activities. 43 For example, fracking wastewater is often stored in on-site pits, at least temporarily, and then transported for treatment or injection into a disposal well. 44 Spills could occur when wastewater is improperly enclosed in a storage container or when it is transported. 45 In fact, industry experts and regulators identified risks to water from spills as the most pressing fracking risks, 46 and such spills might already be causing contamination. 47 If spills or leaks are not cleaned up, then contaminants can migrate into surfacewater and groundwater sources. Under federal law, operators must report qualifying spills of hazardous substances, 48 but states are responsible for ensuring that proper regulations are in place to prevent such spills, and these state regulations vary widely.
B. Benefits
The most salient benefits of shale development, on the other hand, are generalized.
50
Natural gas provides low-cost energy for individuals, households, and firms.
51
Advocates of shale development claim that development promotes energy security (if homegrown shale gas replaces imported conventional oil) and reduces global greenhouse gas emissions (if shale gas replaces coal). 52 Shale gas is abundant domestically, and our national energy policy relies on continued increases in natural gas federal environmental legislation and state regulatory frameworks related to oil-and-gasinduced seismicity). 
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production. 53 And even some environmental groups support responsible shale development in the hope that natural gas (the cleanest-burning fossil fuel) replaces coal, putting the United States on a "cost-effective bridge to . . . a low-carbon future." 54 In fact, this process is already underway, as a United States Department of Energy report recently confirmed: "[t]he biggest contributor to coal and nuclear plant retirements has been the advantaged economics of natural gas-fired generation."
55
But not all benefits of shale development are so generalized. Shale development can also bring benefits to the local communities that may offset some of the local costs. 56 According to advocates, shale development boosts local and state economies by increasing employment, income, property values, and tax revenues.
57 Jobs in the oil-and-gas industry are attractive, providing job training and high wages.
58 Shale gas production also attracts workers and new development to the area, increasing the demand for rental housing and commercial real estate.
59
In addition, some homeowners benefit from bonus and royalty payments from oil-and-gas companies in exchange for mineral-rights leases.
60 Finally, to the extent that spending and property values increase, local and state governments often see increases in tax revenue. 61 These benefits could lead to economic growth in parts of the country that suffered from the last recession. One newspaper's analysis of government data suggested that wealth in the United States is, in fact, shifting to rural shale gas towns. however, have challenged many of these conclusions, finding that the supporting analyses are often characterized by unrealistic assumptions that could overstate the gains to state and local economies. 63 But, in any event, for many residents the question of whether shale development and its associated fracking is net beneficial is a close one.
III. TOWN BOARDS AND RESIDENT PREFERENCES
This Article empirically examines whether local costs and benefits of fracking are associated with the adoption of anti-fracking measures. In particular, I test the influence of several factors that relate to the costs and benefits of fracking to see whether they play a role in local decision making. There are several ways that costs and benefits might inform a town's decision to adopt an anti-fracking measure. For example, the town's decision might be based on its perception of resident preferences, which, in turn, might be based on the perceived costs and benefits of fracking. This basic framework is loosely based on the median voter theory of government action, 65 in which the preferences of voters affect the incentives of policymakers to support various laws and regulations. While this study neither can identify nor need identify the exact mechanism underlying any revealed association between the net costs of fracking and the adoption of anti-fracking measures, this Part presents a brief overview of one possible mechanism.
Political scientists have long theorized that politicians have incentives to respond to the median voter in their jurisdictions. Essentially, when there are two political candidates vying for a position, the median voter theory posits that a majority-rule voting system will select the candidate most preferred by the median voter, and political candidates will maximize their support when they gravitate toward the median voter's position (subject to a number of simplifying assumptions).
66 At its core, the model predicts which
Unlike production at conventional oil and gas wells, unconventional well production declines steeply during the first few years of production; operators must constantly drill new wells to maintain production. See Timothy J. Considine et al., Economic and Environmental Impacts of Fracking: A Case Study of the Marcellus Shale, 9 INT'L REV. RES. & ENVTL. ECON. 209, 215 (2016) . 63 See Thomas C. Kinnaman, The Economic Impact of Shale Gas Extraction: A Review of Existing Studies, 70 ECOLOGICAL ECON. 1243 , 1244 , 1249 (2011 . In addition, these consequences of shale development might not correspond to true net benefits and may involve double counting of relevant effects. One of the few peer-reviewed, empirical studies that compared employment and income differences in boom counties to differences in nonboom counties found that employment and income gains were far more modest than previous studies and estimates suggested. See Weber, supra note 57, at 1586-87. 64 In New York, each town is governed by a town board that may adopt local laws pursuant to the home rule powers granted by Article 9 of the state Constitution 68 and the Municipal Home Rule Law. 69 The town board is typically made up of five elected (and typically paid) officials-the supervisor (two-year term) and four councilpersons (four-year terms). 70 Most towns employ at-large majority voting to elect the single supervisor every two years, but use at-large single-nontransferable voting to elect two councilpersons every two years (a plurality voting system).
71 Theoretically speaking, the outcome from a plurality voting system need not coincide with the median voter outcome, 72 meaning that the councilpersons need not necessarily converge on the median voter's preferences to get elected in some circumstances.
For the purposes of this mechanism, however, it suffices that measures adopted by the town board, as a whole, can reasonably be tied to relevant resident preferences. Putting aside political theory, the elected officials that made up the board have an obligation to represent resident preferences.
73
According to the New York town manual, whenever a town councilperson votes on a proposal before a town board, "he or she is representing, through that vote, the views of all of the residents of the town. Resident homeowners pay particular attention to decisions that affect the use of their land, and those local decisions are especially likely to be majoritarian. 75 Local politicians are also likely to know resident preferences in this context, usually having held town resident meetings in advance of any anti-fracking action. Politicians are also aware of the various demographic factors that could lead some residents to be more or less likely to express their preferences or engage in collective action. 76 In short, local officials fulfill their duties and often maximize their support when they estimate and follow resident preferences when making a decision on a proposal.
For these reasons, median resident perceptions of the local costs and benefits of fracking might influence a town's adoption of an anti-fracking measure.
77 But local costs and benefits might not predict the adoption of all anti-fracking measures equally. When adopting a ban, typically through a local zoning amendment, 78 town residents are very likely to pay attention to costs and benefits. Zoning has long been considered a way for local governments to manage various industry externalities and protect property values, considerations that are based on perceived costs and benefits. Moratoria, however, are unlikely to have much effect given the state's longstanding moratorium on fracking activities and the short adopted duration of most town moratoria. The local costs and benefits of fracking, then, might not be as important to residents when adopting a moratorium in New York. For this reason, the relationship between the costs and benefits of fracking and the adoption of moratoria might not be as strong.
But a cost-benefit story is not the only way to interpret any relationship between costs and benefits of fracking and ban adoption. Interest group theory, where rational legislators confer regulatory benefits on interestseeking industry groups, 79 77 This is one possible mechanism that links local costs and benefits to the decision to ban fracking, but other mechanisms are possible. Local officials might follow their own preferences, which might or might not correspond to the median voter's preferences, and their preferences might or might not correspond to local costs and benefits. Or, they might be influenced by powerful special interests, which might or might not match up with observed costs and benefits. The empirical component, see infra Part VI, examines whether a cost-benefit account, via any mechanism, can explain observed banning behavior. 
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circumstances. In particular, the established presence of an industry could not only be related to resident perceptions of relative costs and benefits of fracking but also translate directly to political influence. In the fracking context, prior oil-and-gas drilling in an area, for example, could reduce resident uncertainty about drilling (cost-benefit story), reduce the marginal costs of additional drilling (cost-benefit story), and indicate the influential presence of the oil-and-gas industry (interest-group story). The presence of the agriculture industry could similarly translate into higher potential costs of fracking given crop exposure to possible contamination (cost-benefit story) or provide a competing influential group (interest-group story). Environmental groups are another kind of relevant interest group in this context. Scholars have speculated that environmental groups formed a powerful special interest that organized residents to effectively lobby their town boards to pass anti-fracking measures. 80 As in Dryden, small local groups comprised primarily of fracking opponents often initiated movements about adopting an anti-fracking measure.
81 Such efforts might be especially powerful in areas where residents have strong environmental preferences. In general, studies have found that both median voter models and interest group models are useful in explaining some local and state behaviors.
IV. NEW YORK TOWNS
During the study period, town residents faced growing pressures from industry representatives to allow fracking on their land before knowing the level of regulation that the state would ultimately approve.
83 Some residents voiced their concerns about fracking to their local town boards. 84 These ECON. 211, 211-12, 217 (1976) ; Gary S. Becker, A Theory of Competition Among Pressure Groups for Political Influence, 98 Q.J. ECON. 371, 372-74, 388 (1983 
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ENVIRONMENTAL LAW [Vol. 48:761 town boards, in turn, decided whether to adopt an anti-fracking measure in the face of uncertainty about their legal authority to do so. 85 It was under these circumstances that many town boards adopted anti-fracking measures during the study period.
Some towns voted to prohibit fracking either permanently or for a specified term, usually between six months and two years. 86 This study compares shale towns that chose to adopt anti-fracking measures to shale towns that chose not to adopt such measures. Table 1 provides a list of the towns that adopted an anti-fracking measure between 2010 and 2014 that are included in this analysis. 87 In this Part, I provide details on the context in which residents and towns made decisions about fracking and on the statewide views of fracking based on polling data.
A. Political, Regulatory, and Legal Landscape
In New York, the Department of Environmental Conservation (NYSDEC) regulates oil-and-gas permitting and drilling activities. 88 Since July 2008 and through the period of this study, New York had a moratorium on high-volume fracking in order to allow the NYSDEC to study the environmental effects of the drilling techniques associated with fracking and to develop appropriate regulations. 89 In furtherance of this goal, the NYSDEC released a draft Supplemental Generic Environmental Impact Statement (draft SGEIS) in September 2009, a revised draft SGEIS in September 2011, and proposed regulations in October 2011. 90 The proposed state program to regulate oil-and-gas development analyzed in the draft SGEIS would preempt local government regulation but would also provide for site-specific environmental review, notification to relevant local governments before approval of permits in their jurisdiction, and consultation with local governments if a permit would be inconsistent with local laws, regulations, 85 Id. 86 See infra Table 3 . 87 In addition, there were six towns that adopted an anti-fracking measure during the sample period that were excluded from this analysis because the towns do not lie on a shale formation. See, e.g., infra 91 Despite its inclusive approach to regulating shale development, including a role for local input, the proposed program attracted significant criticism. 92 In particular, residents worried that the state was underfunded and understaffed, the proposed regulations were too general, and the operators would not disclose fracking chemicals.
93 Some upstate residents questioned why the proposed program provided for special restrictions on drilling near watersheds delivering drinking water to New York City residents but failed to impose similar restrictions near other aquifers and private water sources.
94
During the study period, the NYSDEC was waiting on a review from the New York State Department of Health (NYSDOH) of the potential impacts of shale drilling on public health before it expected to finalize the SGEIS.
95
Once the SGEIS was finalized, NYSDEC could move forward with developing criteria and conditions for permit approvals pursuant to the proposed regulatory program. 96 The resulting final regulations would have applied statewide, except in areas that the NYSDEC determined would be off-limits to fracking. 97 In addition, the towns that decided to adopt an anti-fracking measure during the study period risked costly litigation because the legal issue of whether New York towns had authority to ban or delay fracking within their borders was not yet resolved. In fact, two towns, Dryden and Middlefield, were sued as a result of their actions banning fracking through zoning laws during the study period. 101 The town of Dryden, as discussed in the introduction, was sued by the Anschutz Exploration Corporation, a privately held drilling company, while the town of Middlefield was sued by a landowner who had signed two oil-and-gas leases in 2007 with Elexco Land Services, Inc.
102 According to the plaintiffs, the bans, disguised as local zoning restrictions, were actually a form of local regulation of oil-and-gas development, and such local regulation was preempted by New York state's oil-and-gas law.
103
The towns won their lawsuits at the lower court level, with courts upholding the actions under the home-rule authority of the towns to engage in zoning. 104 These rulings encouraged an increase in the number of towns that adopted bans or moratoria. 105 On appeal, Norse Energy, a Norway-based drilling company (whose U.S. unit filed for bankruptcy protection in December 2012) replaced Anschutz Exploration in the Dryden case. 106 The New York Appellate Court upheld the lower court decisions in 2013. 107 But it was not until June 2014 that the New York Court of Appeals, combining both actions, conclusively held that the state's oil-and-gas law did not preempt local zoning ordinances that banned oil-and-gas extraction. 108 In addition to these preemption challenges, the towns also faced potential legal challenges arguing that the local bans amounted to "regulatory takings" of owners' 
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property rights, entitling owners to just compensation under the Fifth and Fourteenth Amendments.
B. Motivations
To inform the selection of variables for the empirical analysis, I examined polling data on New York preferences on fracking during the study period. Although there is no poll that provides town-level preferences on fracking, there have been a few state-level polls on fracking views in New York. These polls tend to show New Yorkers are divided on the issue, with typically a slight majority opposing the practice. One detailed 2011 poll of 941 adults found that statewide, 38% of adults supported fracking, 41% opposed it, and 21% were unsure. 110 Of those adults living in upstate New York, 37% supported fracking, 47% opposed it, and 16% were unsure.
111
Overall, Democrats were more likely to oppose fracking, with about 47% opposing the practice. 112 Republicans were more likely to support fracking, with about 49% supporting it. 113 The relationship between fracking opposition and income was counterintuitive, with New Yorkers who made less than $50,000 being most likely to oppose fracking (at 43% , compared to 33% that supported it), while those who made between $50,000 and $100,000 and those who made more than $100,000 were relatively split on the issue (with 44% and 42%, respectively, supporting it compared to 40% opposing it).
114
Finally, men were more likely to support fracking (at 48% supporting it compared to 41% opposing it), while women and nonwhite respondents were more likely to oppose fracking (at 42% and 45%, respectively, opposing it compared to 29% and 34%, respectively, supporting it).
115
When the tradeoffs associated with shale development were made explicit, New Yorkers were similarly divided. When asked which was more important, "making us more independent from foreign oil" or "preserving water supplies and the environment," 51% of New Yorkers living in upstate New York chose the environment, 45% chose energy independence, and 4% were unsure. 116 Similarly, when asked which is more important, "creating jobs" or "preserving water supplies and the environment," 52% of upstate New Yorkers chose preserving the environment, 43% chose creating jobs, and 6% were unsure.
117 Though these data do not provide information on how resident preferences form and how they vary among towns, the data highlight which demographic characteristics might be relevant. The survey questions also emphasize the tradeoffs that are relevant for residents when they make their decisions: water supplies, the environment, energy independence, and jobs.
V. DATA AND EMPIRICAL SPECIFICATION
To examine the motivations behind town anti-fracking actions, I constructed relevant variables from various state and local sources. These variables are summarized in Table 3 . First, I considered only New York towns located atop the Utica or the Marcellus shale formations in order to focus on the towns with residents who faced a nonzero probability of fracking and might reasonably balance the competing costs and benefits of shale development. 118 Because there is some uncertainty regarding the exact contours of the shale formations, I applied a simple decision rule: if a shale formation was known to underlie a part of a county, then I included all the towns in the county in my analysis. 119 This procedure limited the sample to 688 towns out of the 932 towns in New York.
Next, I created variables that indicated whether a town adopted a ban or a moratorium from 2010 through the end of 2013. I used town websites, news articles, and pro-fracking/anti-fracking group websites to generate a list of all towns that adopted bans or moratoria through 2013, the year in which they first adopted the anti-fracking measure, and the adopted duration of any moratoria. FracTracker Alliance, for example, provided an excellent starting point for much of my research.
120 I supplemented its lists of anti- 116 The question was worded as follows: "Those who support this process say it makes us more independent from foreign oil and creates jobs. Those who oppose this process say it contaminates community water supplies and the environment. Which do you think is more important: Making us more independent from foreign oil or preserving water supplies and the environment?" Id. 117 The preference breakdown for upstate residents was similar to the statewide preference breakdown on this question. Id. 118 Towns that do not lie on a shale basin may still adopt fracking bans or moratoria, but their actions may be driven more by the consumption value of the action than by the expected costs and benefits of the action. Id. In fact, there were six towns that adopted an anti-fracking measure during the sample period that were excluded from this analysis because the towns do not lie on a shale formation. Id. 119 This decision rule excluded towns in the following counties: Clinton, Columbia, Dutchess, Essex, Franklin, Fulton, Hamilton, Nassau, Putnam, Rensselaer, Richmond, Rockland, Saratoga, St. Lawrence, Suffolk, Warren, Washington, Westchester, and New York City counties (Bronx, Kings, New York, and Queens). See infra 
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fracking actions with original documents from the Food and Water Watch website 121 and town websites. Of these 688 towns, 57 adopted fracking bans and 123 adopted fracking moratoria during the study period. Table 4 summarizes the types of actions that I identified per year.
Most of the fracking bans were adopted as amendments to (or new versions of) local zoning laws under the towns' home-rule authority. Typically, the towns enacted language to clarify or reiterate that horizontal drilling and fracking in particular (e.g., Camillus) or all natural gas activities generally (e.g., Lumberland) were incompatible land uses in all zoning districts. 122 In some cases, the town also listed reasons for its actions. For example, the town of Tusten explicitly wrote that the law was "intended to protect drinking water supplies."
123 One exception was the town of Wales, which enacted its ban as a rights-based ordinance instead of a zoning local law, asserting the right of the community to protect its environment from harmful activities.
124 Specifically, the town cited "the inherent right of the residents of the Town of Wales to govern and protect their own community" as the authority for its ban and noted that the town "relie[d] exclusively on the existence and usage of natural well water as its sole source of water."
125
In Table 2 , I provide detail on some of the language used by towns that banned fracking in 2010 or 2011. Towns that banned fracking in 2012 or 2013 used similar language.
I defined anti-fracking moratoria as temporary bans on natural gas exploration, extraction, and production activities that ranged in duration from three months (Onondaga) to until proven safe (Westmoreland), although the most common duration was one year.
126 These moratoria were often extended or renewed, though some town boards allowed moratoria to expire. The towns often explicitly noted that the moratoria address matters of local concern and were enacted pursuant to the towns' home-rule authority. Many towns also cited environmental and, in particular, water concerns as reasons for adopting moratoria. For example, the town of Avon noted that "[m]any residents [were] dependent upon aquifers and wells for life sustaining water [and] maintaining the quality of water resources within the Town [was] critical to protecting the natural environment of the Town, the general health and welfare of Town residents, and the local economy." 127 Twenty-seven towns that adopted a ban on fracking activities between 2010 and 2014 had previously adopted a moratorium on fracking.
For my analysis, I created separate variables for bans and moratoria because these actions were vastly different in scope and effect, especially in 121 Local Resolutions Against Fracking, supra note 8. 122 See infra Table 2. 123 Town of Tusten Zoning Law, art. XIV § 14.3 (4) (2011), https://perma.cc/48XU-PKJ6. 124 See infra Table 2. 125 TOWN OF WALES, N.Y. CODE § 162-1 (2018).
126 See infra Table 3 . The adopted duration of 72% of moratoria was twelve months. 127 Moratorium on and Prohibition of Gas and Petroleum Exploration and Extraction Activities Underground Storage of Natural Gas and Disposal of Natural Gas or Petroleum Extraction Exploration and Production Wastes, Town of Avon Local Law No. T-A-5-2012, https://perma.cc/RG7V-VB2L.
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ENVIRONMENTAL LAW [Vol. 48:761 light of the state's moratorium on fracking. According to Table 4 , the number of towns adopting moratoria peaked in 2012 and declined in 2013. In addition, twenty-seven towns that adopted moratoria switched to a ban. Next, I generated variables to capture the value of clean water to each town's residents. As discussed briefly in Part II, the potential for water contamination is a high-priority issue in public fracking discussions. 128 The expected damages from any contamination depend on the value of the town's water resources, which may become polluted. Water risks are especially important in New York because so many residents rely on private well water.
129 Private wells are not inspected, treated, or otherwise regulated by the state, making residents and livestock more vulnerable to negative health effects of any contamination. 130 In addition, agriculture is a large and important industry for many towns in upstate New York. 131 Because of this, residents (or agricultural interest groups) might also be concerned about water quality for crop irrigation purposes.
To construct variables reflecting the value of clean water across towns, I collected county-level and town-level data on water use. 132 The county-level data come from the United States Geological Survey for the year 2005.
133
These data contain estimates of the total population served by the public water supply in each county, and I used this information to construct a measure of the proportion of the population that relies on private water wells in each county. I also constructed estimates of the million gallons of water privately withdrawn from groundwater and surface water sources each day for livestock and crop-irrigation use from these data. I also created town-level variables that reflect the number of domestic drinking water wells and agricultural wells drilled in each town since April 2000. I obtained these data from NYSDEC, after submitting a request via New York' 
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iterations of "Domestic," "Drinking," or "Potable" as domestic water wells and summed these wells for each town. I treated all wells categorized as iterations of "Agricultural," "Farm," or "Irrigation" as agricultural or irrigation wells and summed these wells for each town. Although these data are not complete, they were the only town-level data on water-well reliance that I could find. I have no reason to suspect that the missing pre-2000 data would systematically affect town well totals in a way that is correlated with adopting anti-fracking actions, but unfortunately, the data contain many zero entries for towns. In addition, I generated variables that measure the history of drilling in each town using data from the NYSDEC.
135 I calculated the number of vertical, horizontal, oil, and gas wells in each town that had a drilling, completion, permit-application, or permit-issue date that was before January 1, 2010. These variables could also approximate the presence and influence of industry groups in those towns.
I also approximated the proportion of active political party members in each town's population using county-level voter registration data for November 2008 from the New York Board of Elections.
136 A higher proportion of residents actively engaged in politics might be associated with a higher likelihood of engaging in collective action. I separated active membership into two groups-Democratic Party and Green Party members, and Republican Party members and Independents-because preferences about fracking tend to vary by political party, as demonstrated in the previously discussed polling results. 137 In particular, active Democrats and Greens are more likely to be attentive to environmental concerns associated with fracking.
In addition, I included an estimate of county-level recycling rates, as measured by a representative national survey administered by Knowledge Networks.
138 This variable would capture both environmental preferences and, because recycling rates are influenced by targeted state and local programs, 139 the prior successful adoption of environmentally favorable policies. Towns with a high proportion of environmentalists might have residents with a high consumption value of banning fracking or with strong connections to environmental organizations. 140 135 See infra Table 3 (providing summary statistics). 136 Id.
137 I grouped active Green Party members with active Democrats, and I grouped active Independents with active Republicans. The qualitative results remain the same when I omit Greens and Independents, group them together, or include them separately. 138 The Knowledge Networks panel is based on probability sampling of both online and offline populations, providing the necessary hardware and Internet access if a respondent does not have access to a computer or the Internet. These data were purchased by Vanderbilt Law School. Finally, I matched each town to various demographic characteristics from the American Community Survey (ACS).
141 These characteristics include the median household income, the total population, the percent of the population under nineteen-years-old, the percent of the population that is African American, the percent of owner-occupied homes, the percent of the population twenty-five-years and older that only completed high school, and the percent of the population twenty-five-years and older that have more than a high school degree. I also include a variable reflecting the percent of each town employed in the agriculture industry. The agriculture industry might be opposed to fracking for risk-based reasons, and this variable should pick up the industry's relative influence in each town. Unfortunately, however, the ACS includes "mining" in addition to agriculture, forestry, fishing and hunting industries in its "agriculture" category, which might affect the results, even though statewide about 90% of residents are employed in the non-mining industries within this category.
142 These data on demographic characteristics come from the ACS's five-year average estimates for 2006 to 2010, which provide town-level demographic characteristics before the adoption of the bans and moratoria in this study.
To test whether my empirical model predicts the adoption of a ban or a moratorium, I estimate the following cross-sectional equation based on observable data:
where the probability that town in county adopts a ban or a moratorium (Pr 1 ) depends on a vector of measures of the town's vulnerability to risks to water ( , ), a vector of variables representing the town's experience with oil-and-gas drilling and expectations for future drilling ( ), a vector of the proportion of the county's residents who are active members of relevant political parties ( ), the county recycling rate ( ), and a vector of town-level demographic characteristics ( ).
Specifically, is a binary variable equal to 1 if town adopted a ban or, in other specifications, a moratorium. I use probit estimation, clustering standard errors at the county level and reporting marginal effects. I regress on variables that proxy the relevant features of the town decision, based 141 See infra Table 3 (providing summary statistics). 142 The ACS provides more detailed statistics for the entire state, which show that the overwhelming majority of New Yorkers that fall into this category-about 90%-are employed in the agriculture industry as opposed to the mining industry. See ACS, SEX BY INDUSTRY FOR THE CIVILIAN EMPLOYED POPULATION 16 YEARS AND OVER, https://perma.cc/WL42-7V9W. Nonetheless, even though mining is a much smaller industry in New York as a whole, its inclusion in the variable is likely to affect the estimation of the coefficient and its standard error.
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NO FRACKING WAY 783 on my theoretical framework. The vector , includes variables that proxy the expected environmental and health costs of an adverse well event, particularly water-contamination risks, measured on either the county or the town level. This includes the proportion of county residents who rely on private water wells, the daily millions of gallons of water used in the county for livestock, and the number of private water wells and agricultural or irrigation wells drilled in the town since April 2000. I expect the coefficients on these variables to be positive, denoting an increased probability of adopting a ban or a moratorium.
The next vector, , includes town-level variables such as the number of oil-and-gas wells drilled in the town prior to 2010 and the number of horizontal well applications on file with NYSDEC prior to 2010. These variables show the history of oil-and-gas drilling in each town, and previous experience with oil-and-gas drilling could be related to residents' perceptions of the risks of shale development. In addition, the variables could approximate the presence and influence of industry groups in the area, directly contributing to in the model or indirectly affecting residents' risk perceptions and, therefore, their preferences. If so, then I expect the coefficients, summarized in vector to be negative-indicating a lower likelihood of adopting a ban.
Next, is a vector of county-level variables that indicate the proportion of the county's residents who are active members of the Democratic, Republican, and other parties. These variables reflect both preferences and the ease of collective action. I expect the coefficient on the proportion of active Republicans to be negative while the coefficient on the proportion of active Democrats to be positive.
Finally, I include a vector of town-level demographic characteristics , specifically the median household income, the town population, the percent of the population twenty-five-years and older that graduated only high school, the percent twenty-five-years and older that graduated with more than a high school degree, the percent under nineteen-years-old, the percent that is African American, the percent of owner-occupied homes in the town, and the percent employed in the agriculture industry.
VI. RESULTS
In Table 5 , I summarize the main results for the adoption of a ban. I find that relative exposure to water risks plays a robust role in predicting the adoption of bans. In the decision to adopt a ban on fracking, towns in counties with a higher proportion of their population relying on private water wells and those in counties that use more water for livestock are associated with a statistically significant higher probability of adopting a ban. A higher number of private water wells within the town is also associated with a higher probability of adopting a ban. Increased reliance on water for agriculture, whether measured by crop irrigation withdrawals in the county or by the number of agricultural wells in the town, was not associated with a statistically significant increased probability of adopting a
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ENVIRONMENTAL LAW [Vol. 48:761 ban. These results are consistent with the idea that towns adopt bans due to concerns about risks to people and livestock, but not to crops.
143
Meanwhile, towns with previous oil-and-gas development and towns that anticipate operator interest in horizontal development are associated with a statistically significant lower probability of adopting a ban. These results suggest the role of experience in diminishing perceptions of expected environmental damages (cost-benefit story) or the pro-fracking influence of industry in these towns (interest-group story).
In addition, I find evidence that organized preferences matter. Towns in counties with a higher proportion of Democrats and Greens are associated with a statistically significant higher probability of adopting a ban, while those with a higher proportion of Republicans and Independents are associated with a statistically significant lower probability of adopting a ban. Towns in counties with high recycling rates are also more likely to ban fracking.
I also find that demographic characteristics, with a few exceptions, predict ban enactment. I find that towns with a higher percent of residents with only a high school degree are associated with a statistically significant lower probability of banning fracking, while towns with a higher percent of residents with more than a high school degree are associated with a statistically significant higher probability of adopting a ban. I also find that towns with a higher percent of young residents are associated with a statistically lower probability of banning fracking. These results are likely driven by the relative attractiveness of oil-and-gas jobs to those who have only a high school degree. Most oil-and-gas jobs only require a high school degree (or equivalent), provide on-the-job training, and pay well. 144 There is already concern that high school graduates in shale-gas-rich areas will forego college for lucrative oil-and-gas jobs.
145 Those with more education and those who are older, on the other hand, tend to have other employment options. In addition, towns with a higher percent of owner-occupied homes are associated with a statistically significant higher probability of adopting a ban. When owners live elsewhere, they could reap the rewards of fracking activities by collecting rental and royalty payments without facing the costs. Those who live on their properties, however, would have to tolerate the costs of shale development. I also find statistically significant and negative associations between median income and town population and the probability of adopting a ban. My results are consistent with New York polling data that indicates that support for fracking is higher among higher 143 That said, the probability associated with each additional water risk exposure, all else equal, is low. In this empirical specification, the coefficients represent the marginal effect of increasing the independent variable by one unit evaluated at the mean of each of the variables. Summing effects, the likelihood of adopting a ban, holding the other variables constant, rises by roughly 1% for a one standard deviation increase in the proportion of county residents relying on well water, in the daily livestock water withdrawals in the county, and in the number of private water wells within the town. 
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NO FRACKING WAY 785 income groups. And, to the extent that NIMBY-based behavior is associated with more affluent communities, this result cuts against NIMBY-ism as a dominant source of fracking resistance. As to population size, as the size of the town's population increases, the ease of organizing against fracking decreases, making towns with large populations face higher costs to banning fracking. Interestingly, I do not find any statistically significant effect of higher percent of unemployed residents and higher percent employed in the agriculture industry on ban adoption. The latter result is likely related to the ACS's inclusion of the "mining" industry in addition to "agriculture, forestry, fishing and hunting" industries in its agriculture variable. Those employed in the "mining" industry are likely to have different views on whether to ban fracking, and although smaller, the mining industry may be more motivated on the issue, making it difficult to estimate any effect. That said, the coefficients for variables that reflected the size and water-risk exposure of the agriculture industry in New York are similarly statistically insignificant, suggesting that fracking might not have been a high-priority issue for the agriculture industry.
Finally, I find that towns with a higher percentage of African American residents are associated with a statistically significant higher probability of adopting a ban. Studies have found that African Americans are more likely to be exposed to poor water quality, 146 and, for this reason, they may have stronger concerns about the water-contamination risks of nearby fracking activities. For example, W. Kip Viscusi, Joel Huber, and Jason Bell have documented that African Americans are more likely than others to drink bottled water because they perceive bottled water to be safer. 147 The opposition of African American residents to fracking could be related to fears about further deterioration in water quality. To test whether the opposition of African American residents might be driven by water-risk vulnerability, I interacted the percent African American variable with the number of private water wells in each town. These results are summarized in Table 6 . I found that the coefficient on this interaction term is positive and statistically significant. In fact, after controlling for the increased vulnerability to risks to water faced by African-American residents, towns with a higher percent of African American residents are no longer more likely to ban fracking. This result supports the idea that African American opposition to fracking activities can be explained by their vulnerability to and concerns about the risks of low-quality water. 
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ENVIRONMENTAL LAW [Vol. 48:761 Next, I present the results for the adoption of moratoria in Table 7 . I found that towns in counties that have a higher recycling rate-the variable that proxies for environmental preferences-are associated with a statistically significant higher probability of adopting a moratorium. Meanwhile, towns with a greater history of drilling, towns with a higher percent of residents with only a high school degree and, unexpectedly, towns with a higher number of agricultural wells are associated with a statistically significant lower probability of adopting a moratorium. All other results for moratoria adoption are statistically insignificant.
The results suggest that an alternative theoretical framework-and not one based on an evaluation of benefits and costs-may better explain moratoria adoption.
148 It is worth noting that a local moratorium would become meaningful in New York only if the state lifted its moratorium on shale development during the relatively short lifetime of the town's moratorium. As these moratoria were often only in effect for a few months, any real effect on mitigating perceived net costs of fracking was unlikely. Moratoria adoption, then, could be seen as the adoption of a "wait-and-see" approach. It could eventually lead to a decision based on perceived costs and benefits of shale development-perhaps after the town gathers more information-but it is not necessarily based on the current perception of costs and benefits. But if the town's residents already had any real concerns about the negative effects of fracking, they would pressure their town board to adopt a ban instead of a moratorium. In that sense, it is also possible to view moratoria adoption as purely symbolic gestures of support for the antifracking movement. Under either account, it is not surprising that some of the strongest predictors of moratoria adoption are the variables indicating previous drilling experience, which proxies for industry influence and local knowledge and experience, and the county recycling rate, which proxies for environmental preferences.
VII. CONCLUSION
Across the United States, local governments and states have adopted measures to restrict the use of fracking within their borders, hindering a national energy policy that relies on continued access to natural gas trapped within shale formations.
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NO FRACKING WAY 787 residents that rely on wells for drinking water or for the needs of healthy livestock were associated with a statistically significant higher probability of adopting a ban. In addition, industry presence and previous experience with drilling tended to decrease the probability that a town adopted a ban. Finally, environmental preferences, demographic characteristics, and organized political interests also predicted whether a town adopted a ban. These variables, however, did not consistently predict moratoria adoption.
Towns have a variety of tools available to them to address emerging risks. Deploying a tool such as a local moratorium, especially in light of a statewise moratorum, is unlikely to have immediate consequences. Deciding to impose a ban, in contrast, is more likely to have some near-term consequences and therefore more likely to reflect careful consideration. The results suggest that such town decisions are more likely to be associated with the perceived costs and benefits of fracking. In other words, the results are consistent with the idea that New York town residents, especially those that rely on their water sources, appeared unconvinced that the proposed NYSDEC regulations would sufficiently protect their water sources from contamination and, in the case of contamination, provide adequate assurances of compensation and remediation.
There are three potential implications worth discussing. First, the pattern of results suggests that, outside of the New York context, decisions to ban fracking might be even more strongly associated with perceived costs and benefits. The New York results are confirmation that, even when the stakes, overall, are relatively weak, the perceived costs and benefits to local communities might still matter-but only in the context of a potentially consequential final determination. And in areas where fracking is not otherwise on hold for analysis, the stakes are higher and the consequences of banning, or even pausing, development are more immediate-simply put, reasoned decision making is even more valuable.
Second, although the analysis suggests that town residents were acting rationally, basing their decisions on their exposure to perceived costs and benefits, it tells us nothing about whether their perceptions of the risks of fracking were accurate and whether local control of fracking is desirable. On one hand, research suggests that people are prone to various biases that lead them to overreact to certain risks. 151 If these biases play a role in evaluating the risks of fracking, then local governments, presumably most responsive to people's preferences, may be ill-suited to regulating such risks. On the other hand, local communities know the most about their surroundings; they are likely to have information-such as the locations of nearby private drinking water wells-that would be helpful to regulators who are evaluating specific permit applications.
Finally, the results lend support to state efforts to reduce local opposition by facilitating responsible shale development. Ideally, states would incorporate feedback from local governments in their efforts to 151 See, e.g., Spence, Local Vetoes, supra note 19, at 412 (discussing some of these biases in the context of fracking); Spence, Responsible Shale Gas Production, supra note 38, at (discussing the potential impact of biases with respect to fracking on policymaking).
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ENVIRONMENTAL LAW [Vol. 48:761 develop comprehensive risk-mitigation systems. The resulting systems should also strive to strike the right balance between the importance of providing comprehensive environmental protection and the importance of innovation in this area. In particular, states should consider all tools at their disposal, possibly making use of liability standards and insurance mandates along with tailored risk-based regulations. 152 Together, these tools could create incentives for optimal activity levels, acceptable risk-taking, and comprehensive environmental protection against all categories of harms to water as shale development continues to evolve and expand. 152 For proposals for regulating fracking, see, supra, note 34.
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NO FRACKING WAY 789 VIII. TABLES Zoning "The exploration of land for natural gas by horizontal drilling and hydraulic fracturing" is a prohibited use in all districts. Cherry Valley Zoning "Heavy industry" is prohibited in all districts, and the definition of heavy industry includes "exploration for natural gas; extraction of natural gas; natural gas processing facilities." Danby Zoning Added a section on the "prohibition against the exploration for or extraction of natural gas and/or petroleum." Dryden Zoning Clarifying that oil and gas development activities, including fracking, were prohibited uses of land within the town. Ithaca Zoning Clarifying that natural gas exploration, extraction, and related operations could not interpreted as allowable uses in the "light industrial zone." Lumberland Zoning Natural gas exploration, extraction, and related operations are listed as explicitly prohibited uses in all districts. Middlefield Zoning Heavy industry and all oil, gas, or solution mining and drilling are prohibited uses in all districts.
New Lisbon Zoning Unlawful for any person to conduct "heavy industry" within the town, with the definition of heavy industry including exploration for natural gas; extraction of natural gas; natural gas processing facilities, among other things. Plainfield Zoning "Heavy industry" is prohibited in all districts, with the definition of heavy industry including exploration for natural gas; extraction of natural gas; natural gas processing facilities, among other things. Springfield Zoning Unlawful for any person to conduct "heavy industry" within the town, with the definition of heavy industry including exploration for natural gas; extraction of natural gas; natural gas processing facilities, among other things. Tusten Zoning Activities expressly and explicitly prohibited in any zoning district include natural gas exploration, extraction, or production activities. Ulysses Zoning Natural gas exploration, extraction, and support activities are not permitted in any zoning district.
Wales
RightsBased Ban "It shall be unlawful for any individual or corporation to engage in the extraction of natural gas or oil utilizing in whole or in part the process commonly known as and herein defined as hydraulic fracturing within the Town of Wales ."
Notes. The assorted bans detailed above were adopted in 2010 or 2011. Later bans tended to use similar language. Notes. Robust standard errors, clustered by county, in parentheses. Coefficients have been transformed to reflect the marginal effects on the probability of a ban. *** p<0.01, ** p<0.05, * p<0.1. Notes. Robust standard errors, clustered by county, in parentheses. Coefficients have been transformed to reflect the marginal effects on the probability of a moratorium. *** p<0.01, ** p<0.05, * p<0.1.
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